Abstract Objectives To examine retention of Medicaid coverage over time for children in the child welfare system. Methods We linked a national survey of children with histories of abuse and neglect to their Medicaid claims files from 36 states, and followed these children over a 4 year period. We estimated a Cox proportional hazards model on time to first disenrollment from Medicaid. Results Half of our sample (50 %) retained Medicaid coverage across 4 years of follow up. Most disenrollments occurred in year 4. Being 3-5 years of age and rural residence were associated with increased hazard of insurance loss. Fee-forservice Medicaid and other non-managed insurance arrangements were associated with a lower hazard of insurance loss. Conclusions for Practice A considerable number of children entering child environments seem to retain Medicaid coverage over multiple years. Finding ways to promote entry of child welfare-involved children into health insurance coverage will be critical to assure services for this highly vulnerable population.
Significance
What is already known on this subject? National survey data suggest that children in the child welfare system have stable Medicaid insurance coverage as long as they are system involved. However, this phenomenon has not been investigated using Medicaid claims data; hence, the validity of self-report data is not known.
What this study adds? Half of all child welfare-involved children retained Medicaid coverage across 4 years of this study. Greater efforts are necessary to ensure that the other half also has the insurance necessary in order to secure services for their health and mental health needs.
Background
Securing health insurance coverage for children has been a cornerstone of Federal policy for several decades [1] . However, maintaining such access to stable insurance coverage is even more critical for children with histories of abuse or neglect, who are investigated by child protective services and then may be deemed to require services through child welfare agencies (collectively, hereafter, child welfare system) nationwide. This is because maltreated children have considerable needs for physical and behavioral health services [2] , and rely upon Medicaid to finance those needs [3] . Currently, there is little empirical data on the ability of children in the child welfare system to successfully maintain Medicaid insurance coverage over time.
The thrust of Federal policymaking for children coming into contact with child welfare agencies is on initial access. Such policymaking is targeted more towards children in foster care (for whom the state is in loco parentis) than for children who are maintained within their homes of origin but receive services from, or arranged by, child welfare agencies. By law, states are required to provide Medicaid coverage for all children in foster care for whom states receive federal reimbursement for foster care expenses under Title IV-E of the Social Security Act [4] . States have the option of covering children in foster care who are not Title IV-E eligible, and all do so [5] . Consequently, 99 % of all children in foster care are covered under Medicaid [6] . Coverage for children with an open case or those receiving services from a child welfare agency but who are maintained within their own homes (''in-home'') is less comprehensive. Of these, 66 % are covered under federal Medicaid regulations, 17 % under state regulations, and less than 1 % under county regulations, accounting for an overall Medicaid coverage rate of approximately 84 % [6] . For in-home children, Medicaid entitlements are similar to those governing coverage for non-maltreated childreni.e., eligibility is obtained largely through income levels. The only difference being that child welfare involvement brings with it child welfare workers, whose efforts on behalf of the child increases his/her likelihood of entry into Medicaid. This is why national studies on insurance stability among children in the child welfare have reported that entry into the child welfare system acts as a conduit into health insurance [7] .
Once children are in foster care, they face a variety of situational threats to maintaining Medicaid coverage. The biggest is placement. Because the strongest entitlements to Medicaid are based on foster care status, children can experience insurance instability if they leave a foster care placement (where they are categorically entitled to coverage) to become reunified (where they have no categorical eligibility, but may be eligible for Medicaid because of income levels) [8] . For both children in foster care and those maintained in-home, mental health inpatient use may place them, paradoxically, at a greater risk of disenrollment [9] . This is especially critical for the approximately 2 % of child welfare-involved children who utilize inpatient mental health facilities [10] . These factors of placement instability and service use place child welfare-involved children at risk of insurance instability. These unique risks of insurance disenrollment are in addition to those risks common across all child Medicaid beneficiaries, including changes in state policymaking, and the inability of caregivers to complete renewal forms [11] . Only half of all children who lose Medicaid coverage reenroll after 1 year [12] . Across 5 states, up to 41 % of children display discontinuous Medicaid coverage, a phenomenon described as a ''revolving door'' [13] . Such patterns of coverage can have serious implications for the health and well-being of child welfare-involved children.
Comparatively little research has been conducted on the stability of insurance coverage for children in the child welfare system. Those that have, attempt to derive insurance coverage information solely from parental self-report for in-home children, the validity of which can be adversely affected by imperfect information possessed by foster parents, or by social desirability on the part of birthparents investigated by child welfare agencies. Consequently, the magnitude of insurance disenrollment is unclear from the few extant studies that have examined this issue among children in the welfare system [6, 7] .
In the present study we examine disenrollment in Medicaid health insurance coverage among children coming into contact with child welfare agencies nationwide. Relying upon a unique linkage between a national child welfare survey data-the National Survey of Child and Adolescent Well-Being-and Medicaid claims from 36 states, we report the prevalence of disenrollment from Medicaid (from claims data), and the factors that place children at risk of such disenrollment (from survey data).
Methods Data Sources and Creation of Analytic Data Set
The first National Survey of Child and Adolescent WellBeing I (NSCAW I) is the first nationally representative, longitudinal study of children and adolescents coming into contact with child welfare agencies. This sample contains data on 5501 youth investigated by Child Protective Services for possible abuse and neglect, and 727 youth in longterm foster care placement, in 97 counties throughout the United States. NSCAW's baseline wave sampled children presenting to child protective services agencies within a 15-month period beginning in October 1999, with three follow up waves of data collection extending over 3 years. Data within NSCAW is obtained from children, their child welfare workers, their caregivers, and their teachers. This study used data obtained from the child's caregivers and child welfare workers. Details on NSCAW's design and fielding have been published elsewhere [14, 15] . We also obtained Medicaid claims files for years 2000 through 2003, corresponding to the time frame of NSCAW administration [16] . We obtained data on all 36 states that were part of the NSCAW sampling frame.
Both NSCAW and MAX data contain social security numbers (SSNs) of participants and beneficiaries, which we procured for this study. For some children, their caregivers had permitted the use of these SSNs to link individual children with other data sources. For this group, we used SSNs to link 2371 NSCAW children to their Medicaid enrollment files. A second group of children did not have SSNs but their caregivers had permitted data linkage. For these children, we developed an indirect matching procedure in which all unique 5-digit ZIP code, date of birth, gender, and race/ethnicity combinations were identified in NSCAW (based on sampling information) and in the MAX data (based on enrollment records). In the third case, where the NSCAW child's caregiver refused permission to link children's SSNs to external files, we did not undertake any linkage even when we had the data in hand to do so. Linked and non-linked children did not differ in their demographic characteristics or behavioral health need. Our total linked NSCAW-MAX sample contained 4359 children.
We linked these enrollment files across 4 years, and aggregated individual claims within a single calendar year for a given NSCAW child. We did not use information on children under the age of 2 years to assess mental health need because the instrument used to determine such need in NSCAW-the Child Behavior Checklist (CBCL) [17] -is not normed for this age group. We can observe enrollment and utilization for children enrolled only in some types of Medicaid plans-fee-for-service (FFS), primary care case management (PCCM), or ''other'' managed care plans with non-mental health care carve-out. We had to delete children in fully managed plans because of a lack of data availability. A child had to be continuously enrolled on Medicaid for 10 months in order to qualify for inclusion into our study. Data are unweighted because we use expenditure estimates from Medicaid as an outcome that do not have weights, and the linkage creates a subset, on which original sample weights no longer apply.
These analyses were approved by the Washington University Human Research Protection Office and the Institutional Review Board of Research Triangle Institute (RTI International).
Attrition from Medicaid
Our outcome variable was the time in months to the first non-observation of a child in the Medicaid Personal Summary (i.e., enrollment) file in our MAX data set. We first used NSCAW data to obtain current insurance information from the child's current caregiver (birthparent for in-home children, or foster parent or other caregiver for out-of-home children), triangulated with child welfare worker report; all contradictions were coded in favor of the child welfare worker. We used this variable of ''Medicaid coverage at entry'' to specify our analytic sample; children ascertained as being Medicaid beneficiaries at the time of fielding of NSCAW's baseline wave formed our sample. Some of these children may possess Medicaid coverage prior to their being included within the NSCAW study; however, that is not the focus of this study. We are principally interested in patterns of coverage once children have become involved with the child welfare system. Linked MAX data of all of these children were then subject to analysis. Beginning with the first month of observation, we counted the number of calendar months that a child was enrolled in Medicaid. For a child that either did not appear in the Medicaid enrollment file or was reported as ineligible for Medicaid, we determined that the child had left Medicaid rolls.
Covariates
All covariates were obtained from the NSCAW I survey, and were primarily based on information provided by the child's primary caregiver and investigating child welfare worker. Child-level covariates included age in years (recoded into five age categories as shown in Table 1 ), gender (male/female), and race/ethnicity (white, African American, Hispanic, and other), all as contained in the NSCAW data set. We created dummy variables for insurance type (fee-for-service [FFS] , primary care case management [PCCM] , or other types) directly from the child's Medicaid enrollment files.
We used scores on the clinical range of the internalizing and externalizing subscales of the CBCL as an indicator of mental health need for children over 2 years of age. For physical health need-measured in NSCAW using a 5-item Likert scale-we developed binary indicators representing ''fair'' or ''poor'' health, with ''excellent, ''very good,'' or ''good'' serving as the referent. Each child's placement status was grouped into two mutually exclusive categories of in-home (i.e., living with their permanent primary caregiver, usually their birthparent), or out-of-home (in family foster care-either with a relative or nonrelativeor in congregate care, such as a group home or residential treatment center).
Information on whether the child lived in an urban or rural area was used as a proxy for the availability of health care resources in the child's community. We also included state dummies in order to control for state fixed effects. Most covariates were measured at entry of the child into the NSCAW study. However, a child's eligibility for Medicaid based upon his/her placement (discussed above in the Background section), may vary over time. In order to model the dynamic nature of Medicaid eligibility, we analyzed placement as a time-varying covariate. Data from a total of 3 follow up waves were used to capture this variable-each wave fielded at 12, 24, and 36 months after the child's entry into the NSCAW study.
Data Analyses
All descriptive analyses were conducted using bivariate Chi square tests of proportion.
We estimated multivariable survival (event history) analysis on children retained within Medicaid until the last observed claim (as defined earlier). We use a month-based unit of time to insurance loss rather than calendar time because the exact time of insurance loss is interval-censored-i.e., while we know this event occurred between 2 months, we do not know the exact day on which insurance loss occurred. For this reason, we used the Breslow method to resolve tied insurance loss times. Some of these individuals regained coverage at subsequent waves; however, that was not the focus of this study-we right-censored participants at time of first insurance loss. As described above, placement was modeled as a time-varying covariate.
We conducted model diagnostics to assess validity of the proportional hazards assumptions that underpin the Cox model. Four variables (Black and Hispanic race/ethnicity, and physical and sexual abuse) did not meet proportional hazards assumptions. Examination of their Schoenfeld residuals did not seem to reveal any systematic patterns of change in hazards. All other variables met model assumptions for proportional hazards.
All analyses were conducted in version 13 of Stata [18] .
Results

Sample Characteristics
Of a total sample size of 4359, 2175 (50 %) were boys, and most were either of white (N = 1809; 41 %) or AfricanAmerican (N = 1439; 33 %) ethnicities, with smaller numbers of children belonging to Hispanic or other or mixed race/ethnicities. Most (N = 1616; 37 %) were below 2 years of age. While 664 were aged between 3 and 5 years, 1366 between 6 and 11 years, and 427 between 12 and 13 years; the rest were aged 14 or over. Most children (N = 2026; 46 %) had fee-for-service Medicaid. A total of Most children (N = 2941; 67 %) were maintained inhome during the baseline wave of NSCAW, while the rest were either in family foster care, a group home, or some other type of congregate care environment. Children in our sample had histories of several different types of maltreatment, including physical abuse (N = 1223), sexual abuse (N = 527), neglect (N = 2687), and abandonment (N = 263); these numbers are not mutually exclusive.
A total of 1397 children (32 % of the sample) were still being observed at the 48th month. The rest of the children displayed insurance loss at varying durations prior to this period. Half of all children were censored when the study period ended after 4 years.
Patterns of Retention Within Medicaid
The numbers of maltreated children who lost Medicaid coverage each month over the 4 years of follow up are shown in Fig. 1 . The overlaid kernel density line smooths this frequency over time. As seen in the figure, rates of Medicaid loss occurred in the last few months of follow up. Between months 1 and 35, around 1 % of the sample lost coverage at each month of observation. This rate increased to around 4 % by month 46, and then to 5 % at month 47.
These relatively low monthly frequencies do not, however, suggest that most children are stably retained within Medicaid coverage over long periods of time. Cumulatively, across the 4 years of observation, 50 % of children lost coverage. As shown in the Kaplan-Meier curve (Fig. 2) , the hazard of insurance retention decreased (i.e. risk of becoming uninsured increased) throughout the duration of follow-up. Risk of Medicaid loss is not constant over time, but increases (i.e., the curve steepens) after about the 38th month of observation, falling off at the 48th month when the study ends.
On survival analysis of time to first insurance loss (Table 1) , children aged between 3 and 5 years of age had a slightly higher hazard of insurance loss compared to children aged less than 2 years (HR: 1.2; SE: 0.08; p = 0.02). Children living in rural areas also displayed increased hazard of insurance loss compared to urbandwelling children (HR: 1.1; SE: 0.05; p = 0.009). Compared to children within Primary Care Case Management insurance arrangements, children in fee-for-service Medicaid (HR: 0.7; SE: 0.05; p \ 0.0001) and other insurance arrangements (HR: 0.7; SE: 0.07; p \ 0.0001) had a lower hazard of insurance loss. The time-varying placement variable was also significantly predictive of insurance loss. Children living in out-of-home arrangements-such as foster care or a group home-had a slightly lower hazard of insurance loss (HR: 0.99; SE: 0.002; p \ 0.0001). Other demographic, need, and maltreatment characteristics did not appear to affect stability of insurance coverage.
Discussion
In this study of Medicaid-enrolled children investigated for suspected maltreatment in 36 states, we found that 50 % retained Medicaid coverage across 4 years of follow up. Most of the children who were unobserved as being on Medicaid rolls were unobserved because of censoring, when the window of observation of the study came to an end. While exits from Medicaid coverage occurred regularly in each month of observation, there were no Number of Months [11, 19] . As such, these findings support prior work that suggests that children with child welfare involvement tend to retain insurance coverage with a fair degree of stability following their entry into the child welfare system [6] . They also provide added impetus for the continuation and preservation of such coverage. Securing and maintaining a pathway to insurance coverage through the child, rather than through the child's family, is especially important for children in child welfare environments. Most children in the United States today are covered as dependents on their parents' employer-sponsored health plans [20] . Children in the child welfare system, disproportionately drawn from low-income families, may not have parents with jobs that carry insurance benefits. For children in foster care, who may have been the subject of termination of parental rights, this avenue to coverage is likely largely closed. Even for children whose parents do possess employer-sponsored coverage, a series of changes in the healthcare market place-fewer employers offering an insurance benefit and, among those that do, requiring that employees bear a larger share of the premium dollar-are especially onerous for low-income workers [21] . Such market-driven changes, combined with the unique challenges faced by adolescents leaving foster care, limits the ability of parental employer-sponsored health insurance to be a viable source of coverage for adolescents leaving foster care.
Many of these concerns are precisely the targets of the Affordable Care Act (ACA) [22] . The ACA has several implications for the care of children in general [23] , and those in the child welfare system in particular. The expansion of the State Child Health Insurance Program, now authorized until 2019; expansions of Medicaid for children in foster care until age 26, which parallels the benefits available for children insured through commercial plans; and the possible retention of youth in foster care beyond age 26 due to Medicaid expansions for single adults without children are all ways in which the ACA can secure insurance entitlements for children in child welfare settings. Our study is not, admittedly, an evaluation of the ACA-the timeframe of our data are different. Our study does, however, demonstrate that many of the provisions of the ACA designed to secure Medicaid are likely to greatly benefit children in child welfare.
Our findings on retention of coverage (and, conversely, on losses of coverage) should be interpreted in the light of our study's methodology. We observe beneficiaries until they are no longer observed in Medicaid; we do not have information on the reasons why they no longer appear on Medicaid rolls. Interpreting such non-observation as disenrollment is one interpretation. But it is also possible that some of these disenrollments are positive phenomenae.g., when a child secures coverage through a commercial health plan, say, as a result of a completed adoption. In such a case, loss of Medicaid may indicate a positive event. This information deficit is illustrated in the varying possible interpretations for the steepening of the hazard rate after the 38th month of observation. On one hand, since adoption rates increase with time spent in foster care [24] , it is likely that at least some of the children whom we report as disenrolling from Medicaid may have done so because they transitioned out of the child welfare system into more permanent living arrangements. On the other hand, it may well be that this steepening represents youth aging out of the child welfare system into jobs and other living arrangements that do not assure continuity of coverage. Studies such as ours that use claims to construct insurance trajectories of beneficiaries are ill-suited to answer questions related to why youth disenroll, and what happens to their health care once they do. Studies that follow up emancipating youth or foster care alumni are necessary to shed light on the reasons behind insurance loss.
This design does, however, allow us to determine the characteristics of children who may be at risk of disenrollment. Our finding on heightened insurance loss among rural dwellers is consistent with findings on rural-urban disparities in insurance coverage, for example, in dental insurance coverage [25] . It seems clear that rural residence places child welfare-involved children at greater risk of insurance loss, and that this may be a crucial mechanism that worsens rural-urban disparities in health care access and outcomes. There is not a clear explanation for why children aged between 3 and 5 years display greater insurance loss compared to those aged below 2 years. It is known that adoption rates are highest among infants and toddlers [24] , and the relative differences in insurance loss may be functions of relative differences in adoption rates.
Our finding that out of home placement is protective in terms of insurance loss is consistent with prior work that has revealed that transitions from out-of-home care to inhome care may be associated with greater risk of insurance loss. This is because the switch between categorical eligibility (for out-of-home children) to income eligibility (for in-home children) is neither seamless nor timely [8] . Our study supports this finding using a longer follow up duration and Medicaid claims-perhaps because of categorical entitlements and the efforts of child welfare workers, children placed out-of-home have lower hazards of insurance loss. This is evidence that categorical entitlements work. Today, ''presumptive eligibility''-when Medicaid coverage is automatic for certain categories of individuals seeking care such as pregnant women-is enshrined in state regulations [26] . It is perhaps time to extend such presumptive eligibility for children coming into contact with child welfare systems, and adopt a childbased, rather than an income-based or placement-based, pathway to coverage.
Endogeneity concerns preclude greater interpretation of the relationships between insurance type and insurance stability. In many child welfare systems, children in foster care-usually those with greater severity of maltreatment or fewer parental resources-are retained in fee-for-service Medicaid [6] . Because these children have greater needs for services as a result of their maltreatment, their child welfare workers may be engaged in ensuring more stable health insurance coverage. Consequently, the relationships between insurance type and stability may be related to specific factors within the child's maltreatment history or child welfare service history to which we do not have access.
There are other limitations of our study. First, as discussed earlier, censoring youth at the time of first insurance loss may upwardly bias estimates of the total magnitude of insurance losses among children because some of these children later on regain coverage. The magnitude of this bias is likely to be small, however, because 92 % of children in our study have either no loss of insurance, or display one episode of loss of insurance coverage over the 4 years of observation. Second, our approach to estimating coverage is solely based on an existing Personal Summary file for a child; we do not examine the child's other Medicaid files. We do this because our interest is in estimating enrollment, not services. Consequently, our findings may vary from those of other scholars who use utilization as proxies for enrollment [7] . We also restrict our study to Medicaid-insured children who are coming into contact with child welfare agencies, irrespective of whether or not they have had Medicaid coverage prior to such contact. Consequently, we cannot make definitive statements regarding the acquisition of Medicaid coverage, only regarding its retention. Fourth, not all variables in our model met the proportional hazards assumptions of the Cox model that we used. This does not negate the use of the model, however; for those four variables listed in the Results section, the hazards should be interpreted as average effects across the entire study duration [27] . Because these variables are not statistically significant, we do not undertake any such interpretations. Finally, these data are based on an older sample of Medicaid files linked to NSCAW. The current insurance marketplace for children has changed in recent years. In 2010 insurers were prevented from imposing lifetime limits on inpatient stays, from excluding pre-existing conditions for child beneficiaries, and the age until which children could remain on their parents' health insurance coverage was increased [28] [29] [30] [31] [32] [33] [34] [35] [36] . In 2014, health insurance exchanges were established, and additional provisions will come into effect in 2017 and 2018. The net effect of all of these changes on children in the welfare system will not be understood until several more years pass and Medicaid claims become available. But it does seem clear that a greater proportion of child welfare-involved children retain insurance compared to other child Medicaid beneficiaries. Child welfareinvolved children who live in the 13 states that have opted out of the ACA-funded Medicaid expansion, and in the 6 other states considering withdrawal [37] , might not be able to retain the same degree of stability when it comes to Medicaid coverage.
Despite these limitations, our study provides empirical evidence for the stability of Medicaid enrollment among children coming into contact with child welfare agencies in 36 states nationwide. Adopting policies that ensure access to, and stability of, Medicaid coverage for all children in the child welfare system is critical to ensuring that the considerable health and mental health needs of these children are adequately resourced.
